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^prrr.. TYRE WITH WMR INDICATOR 

Th is invention relates to a vehicle tyre comprising 
me ans for indicating the degree of wear of the tyre 
tread. 

As th e tread on a vehicle tyre wears during use, the 
tyre will approach a condition where it is no longer 
safe to he used. Furthermore, in most countries the law 
pro vides that a tyre must he replaced hefore it becomes 
worn to the degree that it is unsafe. 

OatU now, the depth of vehicle tyre tread has heen 
ge nerally gauged hy the use of some for, of measurement . 
. d evice which is inserted into the recessed tread 
formation of the tyre. Once the measuring device is 
inserted, a simple scale allows the relative separation 
of the outer surface (as defined by the 
gr0 und-contacting parts of the tread formation, and the 
in ner surface «as defined hy the base of the recessed 
portions of the tread) to be compared, thereby giving an 
ideation of the depth of tread remaining on the tyre. 

^though this method of tread measurement is simple, its 
accuracy is guestionable and measurements can only be 
perf0 rmed by direct measurement of the tyre in question 



t .nnnarv. Furthermore, 
n whilst the vehicle is stationary. 

: r:« — . ~ - — — -*-*- 

y for example, to unevenly 

. This could be done, for exampi 

I ls or as a result of the car having a 
glanced wheels or as a ^ ^ _ 

specific braHing point causi* ^ 

to rest at a particular angular posit- 

ftf measurement will nou 

— 4 — - :i u ~ - 

surface of tne ^y^-« 

various positions over that surface. 

... ™,t to provide means for 
Th e present invention sets out 

. th6 aept h of tread remaining on a tyre 
determining the depth o a , ativ e ease. 

a efficiently and with comparative 
accurately and efficien ^ 

«. the invention sets out to provi 
Furthermore, the in of 

• •„„ tread depth which allows 

for determining tread a p moasur ed from a 

• < n a to be observed and even measured 

■ tread remaining to be lhilitY and even. 

*nd in conditions of poor visibility 
distance and m cone. prov ide 

the present invention sets out to p 
Furthermore, the pres ^ ^ ^ 

m eans for allowing the depth of 

v^ip to be eatablisnea. 
tyre fitted to a moving vehicle 
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• on the' tyre when £ riotional erosion of 
tread remaining on the tyre ,.„,.„ 
v he distance of separation between 
the said tread causes the distanc 

* least a part of the ground 
the indicator means and at least 

indicator means to become exposed. 

_ a prefcrr ed embodiment, the indicator means is 

Z «- causes the indicator means to become exposed. 

, b iv the indicator means is in the form of a 
P te ferably the ^ „ 

luminescent strip or laye , 
phosphorescent. 

». ..... « - — - • —7 7;; ° 

...» -» - — - ■ —-7 7; 

«. * nr varying distribution density, 
embedded, with constant or varying 

within the tyre body. 

Th e indicator means may be configured to comprise a 
plurality of radially superposed layers. 

sediments of the invention wiU now be described * 
way of example and with reference to the accompanying 

drawings in which: - 

Figur e I shows a vehicle tyre according to a frrst 

embodiment of the invention; 



4 



rross -section through a 
Figurs , shows an enlarged cross 

po rtion of a ground-addressing surface of 

in Figure li but 

Figure 3 is a view corresponding to Fig 
mating to a second embodiment of the invention; 

4 is a view corresponding to Figures 2 and 3 
Figure 4 is a vie invention, 
nil further embodiment of the 
but showing a still turcn 

atld „v,»matic views showing the 

Figures 5 to 8 are schematic v 

t of the indicator means within tyres 

nr». «~ « — - — - °* 

the invention. 

, ,nd 2 show a vehicle tyre 2 with a 
Figures 1 and 2 show ^ g> 

gr0 und-contacting tread surface 4 and 

, ■ eA strip 8 is moulded into the tyre 2, 
ioca'sed strip ^ ^ distance , 

its outer surface 9 is 

, iT3 8 is made from a material which reflects 
^ ia merely he brightly coloured 

ligh t. The material could merely Qusly 
0E possibly he a fluorescent material, 
the material will be phosphorescent. 

erring to Figure 2, the distance A represents the 
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* either a minimum legal 
Distance B will represent either 
tyre. Distance can nQ 

long er be regarded a, completely sate. 

,v„ the distance B slightly 
k„ ^referred to make .the a" 
It may be prefer tyre8 

«.„ than the mihimum safe depth, in 
greater than tn unsafe. 
wm he replaced hefore they are Ixkely 

th tyre wears down, the depth X will decrease until 
As the tyre ^ q£ ^ tread 

it corresponds to ^ ^ the outer surface 9 of strip S 

— ""re te tithe — visihle na^e of 
-com. expo ed- ^ ^ ^ ^ tyre 

the strip, 8 is maae from . 

should be replaced. 

phos phorescent material the strip will 



in 



the dark. 



, . . ls sufficiently reflective or fluorescent. 
If this strip is »uf otheE authoriUes 

it will -possible* o -e ^ at 

t0 beam a light onto the tyres 

-"hough amhient lighting from street 

OE other vehicles cou re£ lect 

•n.oel or unsafe tyres will then r 
visible. Any illegal or u 

„«.«*-. 



recent exposure to light (such as fro, a street Ian* or 
vehicle head light for example). 

Th e strip 8 shown in Figure 2 is of sufficient depth 
that it will for a prolonged period of ti- indicate the 
condition of the tyre. Furthermore, this strip has the 
vantage that it only occupies a s m all volume of the 
ty re and will not, therefore, significantly affect 
performance. However, it is conceivable that the strip 
could, eventually,' wear through or even he removed hy an 
unscrupulous user. 

Figu re 3 shows an alternative arranged in which the 
strip 8 has a much greater depth. This has the 
advantage that it will not wear through and will not 
easily be removed without totally destroying the tyre. 

Figu re 4 shows a still further embodiment in which the 
ty re is provided with two discrete strips 8 and 10 at 
respectively different depths. By providing two strips 
in this manner, it is possible to indicate the degree of 
W ear to a more gradual extent. For example, the upper 
strip 8 could be used to represent an early warning to 
the user or road authority that the tyre will soon need 
to be replaced. The strip 10 could in such an 
arrangement indicate that the tyre must be replaced. 
Mternatively, the strip 8 could be used to represent 
the minimum legal tread depth whilst the strip 10 could 



* that the tyre is dangerous. The two 
be used to indicate that the ty 

be of different colours. 
strips would, of course, be of 

a to 8 illustrate four possible configurations 
Fi gures 5 to xlX. ^ ^ ^ tyre . 

for the distribution of moic 

Figure 5 shows a tyre in which indicator «eans . is a 
lay er and is disposed beneath the entire 

d addressing surface of the tyre. Such an 
gE ound-addressing e£fectiV e for indicating 

isolated areas. 

~ eri es of indicator strips parallel to 
Figure 6 shows a series ox 

. «f the tyre and each strip 
axis of rotation of the tyr 

t the strip of the arrangement shown m 
corresponds to the strip 



Figure 1. 



series of deferentially orientated 
Figu re 7 shows a serxes ^ 
strips and Figure 8 shows a ser.es 
^out the axis of rotation of the tyre. 

InS ach case, the reflective strip or layer - be 
formed by a discrete strip or .ay be formed* 
gating the tyre at a specific ^ 

, material which illustrates the desrr 
particulate materia 

Ught-reflecting or emitting properties. 



; — „ -> n 1 ^ 
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only, and which xs nor 
the invention in any way. 

to vary the depth or 

•<* «-*•• " - y r «-/» » » «• 

during use. 

:~ ~ - • — — • - — - 

wear on the tyre. 

Alternatively,- if the tyr 

atrial the density of particle 
particulate material, aireot ion fro* 

.1* >,e increased in tne 
distribution could be inc 

* dressing surface towards the axis 
the ground-addressing . ncreased lw l of 

, h „ elY providing an increased 
rotation, thereby pr wears. 

nfl nossibly luminescence as the tyr 
reflection and possiniy 

.ternativel, the depth of the laye. couldbe va^ ^ 
wit h regard to circumferential location. ^0 
tKis is that the layer would initial appear 

■ ► a strip As the tyre wore down the 
axially oriented strip. 
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e fhP strip, as measured in the 
thickness of the strip, 

oir0 u,„ f erential direction, would gradually increase 
8tEip , but a hand encircling «» entire circumference of 



the strip. 



A1 though the ahove embodiments ail relate to a visible 
.trip; the invention can egually be applied to a 
ma gnetically or electrical^d indication system 

of the tyre ana below the ground-aaaressing surface. 
suoh an arrangement the implant interacts with a 
Sector probe fittea to the vehicle and dispose ,n 
cloS e proximity to the tyre surface. The tyre serves 

the insulation decreases and the probe generates a 

■Z*. - — - - Withthe de9Eee 

of insulation affortea by the tyre. 



10 



Claims 



X A vehicle tyre comprising a tread forced on a 
gr0 und-addressin g surface thereof and indicator means 

sald gro und-add r essin g surface, the said indicator means 
being adapted to provide an indication of the depth o 
trea d remaining on the tyre when frictionai erosion 
the sai d tread causes the distance of separation between 
the indicator means and at ieast a part of the 

th. indicator means to become exposed. 

2 - A vehicle tyre according to claim 1, wherein the 
said indicator means is adapted to hecome visible when 

fictional erosion of the said tread causes the 

indicator means to become exposed. 

3 a vehicle tyre according to olai* 2, wherein the 
gaid indicator means is defined by a region of material 
having a different colour to that of the 
ground-addressing surface -of the tyre. 

4 a vehicle tyre according to claim 2 or 3, wherein 
the said indicator means is highiy reflective in the 
visible spectrum. 
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i i or 4, wherein 

« ..... p.- - «• — " ii °- t " 

luminescent material. 

hi cle tyre according to claim herein at 
6 A vehicle tyic 

o£ the said luminescent material is 
least some of tne s 

fluorescent. 

.... - • — — 

phosphorescent. 

hi cie tyre according to one of claims 2 to 7, 
8 . A vehxcle ty ^ o£ a 

whe rein the said indicator means , i ^ 
strip . orientated with its longitudinal 
. the axis of rotation of the tyre. 

hi =letyre according to one of claims 2 to 7, 

9 ' ' Z indicator means is in the form of a 

herein the sard xndxcat ^ ^ 

strip orientated with its longxtudxnal 

the circumference of the tyre. 

. ehicle tyre according to one of claims 2 to 7, 
10. A vehicle tyr of a 

whe rein the said indicator means i. in* 
strip oriented with its longitudinal a,xs 



r- , *-<=i,-»rV O 1 4 
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u A vehicle tyre according to one of claims 2 to 7, 
comprising a plurality of the said indicator means, each 
S aid indicator means according to one of claims 8 to 10. 

12 . A vehicle tyre according to one of claims 2 to 7, 
wherein the said indicator means comprises a layer 
encircling at least a portion of the circumference of 
the tyre. 

13 .. a vehicle tyre according to any one of claims 2 to 
12 wherein the said indicator means is formed by an 
aggr egate of discrete particles embedded in the body of 
the tyre. 

14 . A vehicle tyre according to claim 13. wherein the 
distribution density of the particles varies with 
.position in relation to the radial direction of the tyre. 

15 A vehicle tyre according to any preceding claim, 
comprising more than one said indicator means located at 
respectively different depths in relation to the radial 
direction of the tyre. 

16. A vehicle tyre according to any preceding claim, 
wherein the depth of the or each indicator means as, 
m easured in relation to the radial direction of the 
tyre, varies in relation to the circumferential 
direction or the axial direction of the tyre. 



~,.,o/r>*; pact version' 2 O 1 .4 



13 



n1a j m 1 in combination 
17 a vehicle tyre according to claim 

• +.h« said indicator means acts in 
with a sensor, wherein the said m 



remaining on the tyre. 



-i Jm n wherein the 
18 a vehicle tyre according to clam, 17, 

, a on a vehicle on which the tyre is 
said sensor is mounted on a vem 

mounted. 

19 A veh icle tyre substantially as herein described 
wit h reference to any one of figures i to S of the 
accompanying drawings. 
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